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RNA VIRUS VECTOR HAVING CONTACT INFILTRATION CAPABILITY 



(57) Abstract 

An RNA virus vector useful in gene therapy. This RNA virus vector 
has capabilities of infecting cells, autonomously replicating RNA and 
contact infiltrating but no communicability. Use of this RNA virus vector 
makes it possible to more efficiently perform gene transfer and cell 
transplantation in gene therapy than in the conventional cases. 
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tfHS**U «^««*n*ik««ft**tTV^*(T. Cathomen^.EMBO 
J., 1998, 17: 3899-3908)**, fr*****-* UttfltiRfiUCo 

^V^^;i.^©(Para B yxoviridae)0-fe>^'>^;i/X(Seadai virus), =*- 
*»;uW**-f*a (Newcastle disease virus). 

virus), ****** (Measles virus), RS*-f** (Respiratory syncytial vi 
rus), «^-f ^(rinderpest virus), *X:r Wt-->-f^ (distemper vir 
us), ;^?4(0rthomyxoviridae)©^ > 7 >tf * -f ( In 

fluenza virus) , *7Y*>4 ;i,^(rhabdoviridae)(7)7K?St4P^^^^^(V 
esicular S), ffi*^ Rabies vims)W*tfe»nS. DItt? (J. Viro 
1. 68, 8413-8417(1994)) *0**£*-f*** **bfc*»« * 

Sffiftil^ (-) W******^**^ (_) 
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% u'fc * o ttWMIrt £ ftttttrttlsft s c k «fc 0 s z. t S So i 

* £ tt ttTOft LT H * C k # <&« * * a «t 
ALfcDNA£»Wrt£fctt^^ 

*>^>r*>ou*©«£B\ r&&&mtmt>z&&=f L i tit, np, p/c, l© 

RNAa^RNAS^tf'J^^V^^M (BMP) ft*««C*^TffiCffl^*S^ 

S^A1"So Hs>^-f ^'-f;i/XRNA (S?x>A>*7**^>3>#^M30202)fc 
fc^THU RlEWkB2iWli:OBt, 6 ©£»©««*£*?" SEBIfcff A* * 

(Journal of Virology, Vol.67,No.8, (1993 )p.4822-4830) , UE 
«*J:tFI2EW©3>-t>*XEWtt*n*n (5' -AGGGWBAAWGD-3' ) fcitf (5 
' -DTAAGAAAAA-3' ) ««. #Abfc**ttafiW««*^ «fff#A©ttE 
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*«W©*^*tt. ±^fctt«ft«ft^*4********° 

aaca»«tt**»*r*£fcft»*i'ft^ 'r**3*fi»* tt «* U3ft ^ 

£fc> *«Wtt, a)±H3©*ra©RNA*U<t±OTA©cRNA. Sfctt»HNA*L 

ftftfe *fcttW***^*^^ K ***** hfcK**. as 

±fia>atJtb>©:i=* htiXtKkCJioTttiCllUtt 
16, RMS ftttKtt* J: IflgftfcSilS* ft ** * <«5»* ft * * * ^ »«rr 

WltKW**tS. ±fl»)oa=»hC^t, *>*r-r*-f****© 
UAftfl»*«* b)0«*hfcl/C* *>^^>f;^OMP,P/C»OT«e 

*ikbTtt. fflv^*-f^MAtf«ab^*«Bl«ntf, »CWfe*ilft 

*>^^**a*©iM«m**«Wrtk *2/*-f ********** 

*»ftfcbTtt. LLCMK2, MDCK, MDBK, CV-K Hela, HepG2, P19, F9, CHO, PCI 
2, 293H& BAF3n Jerkat, t hPBMC, MT-4, Molt-4, NIH3T3, L929, Y U 
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Bmvuxx-*)t>nx<D&?ti i &<s (-) iM^ii^^D 

:£CJ^T^fS£ftT^S(A.Katoe>, Genes To Cells, 1 : 569-579, 1996) 0 Z-fth 

<Dm*Mot*x<D (-) mmotiKzummzmmxtsztiz^*^ 

% fife© (-) MENA-M^m^Ml^^ ^ifflg^IBm^^^^W^ 
01 tt* 77^^ l«pUCl8/T7(+)HWR«0*J***1"H***« 
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ft^-na-e**. A©±»>^^^^^*^^ NP ^ p(p/c) 
±&<D*yyj *<( »zdmi^G*mMt****z tic «t dm*&Scdna* 

±ft©* > *W * * * * cDNAOMilfe? lit 5 C £ * 5 M*«IScDNA* 
£ ftfc < & o X V> 2> d £ o 

^(dMEA2-l*J«ttJfdMEA2-2) ©-fe>^ *4 jl/XcDNAfcfi*"*-*^-**** 

H8tt. «*>^*^^'*# , t»ftufc*ftfiiaifi : f<wK rate*** 



WO 00/09700 
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ftUfcttUara Ligation Kit Ver.2 (SS&L »•) , Takara Blunting K 
it (ZMMft) 43J:^CIAP (M*4t) ft*n«iflv>, M©rDh3^C* 
^CkCiOtfftofc. *fc* tt«IBM®fc*fctt* *>#-&(F.Sanger,Scie 
nce,214:1205-1210,1981)£ffl^fco 
»£ScDKA-C*3 P UC18/T7( + )HVJRz(A.Katoe ) , Genes To Cells,l:569-579,19 

96) (0i) amatrnti/t, uTamzmrm&Tzx^tccmjizmm 

bfco M«fc*(0a»©MA«aM»l*BB2fc, *»©««*« 3 M** 

*f\ ttfi^*«rClaI*M-*pW18/t7(+)II?JEiJ:0li«U pHSG396(£fii 
tt)®ClaItf-f hfc»A«^kC*0pBSIHKC 084) **#fc e PHSG39 
G^ApaLIT-™ Ls **¥«Mb»aft-fe^7 7 >f > a >* 5 - k * * ApaL 
IgP(i^^^^-&fcpHSG396-dA (04) ftflttbfc. pHSG-M-CC©M&fc? SHrfcE 
coRI- BamHI^H-^. P HSG396-dA&EcoRI*5*tf ta*I«K»WRy >«W 
a *ff*ofc*©C»A-r5CfcK:J:!). pHSG-dA-M-BE (124) fclffco 

[H«I«I2] Mfc&S!^**--©^® 



WO 00/09700 



PCT/JPW/04333 



10 



MmerCD&ti* VzTttV** b*5' -ggcgatatctatagattccctaagttctcatagtagat 
gtgcaccggca-3' (EAU>*-F) (EM**: D * -tgccggtgcacatctact 
atgagaacttagggaatctatagatatcgcc-3' (EA'J >*-R) <E*M: 2) ftMU 
s 7 =. -J*HftpCR2. 1( -f > K b D * x >*t )C» At" 5 - C * •> PCE-EAL t 

pCR-EALftEc6RV*J:lFApaLI-C«KU U t)WUfc. PHS 

0. pHSG-dA-dM-EA-EB teffitz* 

pHSG398tEcoW-e«if U *W»^77^-> a>t5 ^ ,: 
JDfteftfcEeollW****'**'*** Kft*6Cta*I-C«K^ **** 

^bfe7*7^^ FpHSG-dE-dB£f#fco 
^^S^ttClaIWf^*pHSG-dE-dB©ClaI«|5{4{C*fAUpHSG-dE-dB-M-CC*«l 

»tfc. P HSG-dE-dB-M-CCSEcoRIi3«J:t5Ba«HIT^»Tbfet.©t, pHSG-dA-dM-EA 
-EBJ: 0 0 «UfcEcoM-BatfIK*« *t*Z£Z± DpHSG-dE-dB-dM-CC*fc 

tzo 

P HSG-dE-dB-<M-CC©ClaI®rtt*, p UC18/T7(+)HVJRz©ClalTOt:i¥Abfcr7 
h-pHVJ-dMEA^a^bfco Jjt±©«t*^*-^ft05t:^l/fc. 

M»fi*+©MI»*»& BsgI»tt+K*JI*»-6^ fflMs*«>«»#+Cl* 
its K VtfHflW S <fc o (ZSM- Ufc* U *^<** *+M "ttaaaggcctaaacc 
gatctcagaattacg-3' ) (E*«* : 3 ) ^«tOTl-2(5'-tatcattccctgtctcagcctgcc 
-3') (KM**: 4) £PCR 75 -f UTfflV^ pUC18/T7(+)HVJR Z *f»Mfc 
bTPCERjStffofc. PCUMfctpCB-lCf D-=>^U pCR-M**#fc (06) 

o 

pCR-M® tt*G9J ftttS*. P CR-M*StuI*> «fc OTcml oMIM«tM U fcK 
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Jt£7;i/a>e>0i&U pBSGHhOJftStuI^JlOTciICPoWIBftMS-caabfc*©*^ 
IfAbfco »£ftfe^:?U KftpHSG-dM-CCk«*bfco pHSG-dM-CC^ClaIT-«J 
m\,Tmt>fttz®ftZ. pUC18/T7( + )HVJRzCDClalM^lfA-rS-^(-^0> pH 

»£S!(WTK M*£S(dMEAh •M^«S(dM)CD#cDllA]!pe»'>-f ;i/^tt^4lf** 

AO *mm0cmO77X?v>7i'*--\s£2xWMM®Z. 10%FBS(^^3 t-T 
-^x;Hst)ft«teMni»*(=* : ^3K-r-^x;i/tt)+-e. CO: 53k 37"C®£fFT 
■C24WB«*bfc. PBST— &ifc#bfc&s MOKM 

ultiplicity of infection)^2i:*SJ;dt8xlO ( pfu/mlCPBS{CT#«iUfeT77 

TF7-3(T.R.Fuerste>,Proc.Natl.Acad.Sci.USA 83:8122-8126, 1986)©»«E*500 f± 

e> l^^^-e-fco 

00/*l*A*U ^o^t-b^^^-f^cDHAt:**^*^^^ KpUC18/T7(+) 
HVJRz^ P HVJ-dMEA43«tVpHVJ-dMO"5*V>-fniPl>i:-30^^^ r\ pGEM-NP, 
pGEM-P^tt^M-L^lleD:/^* * r*fc* *ft*n20. 5, 2.5£,fctJ r 5//g-f o 
ADifco £5>£50>ul<5DX-/S-7x£ h (SuperFect) >tt)42ra*^ ^ 

fiC20^glfe o Jeo + fc0pti-MEM«»10ml*aaPUx ^e>CRifainpicin*5«t 
tfCytosine arabinoside(Ara C)**ix-?tt*litJ£100#g/ml£ £tf40#g/mli:& 

1 «H A%ftff o fcLLCMK2« S^tf ±13© S^-l/fr*^ ^ b 
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, ±!3cDNA^S#t?^flb§7 s *>x-^3>tct C0i5%, 37°C© 

s l§iftii«ttJ f «&-^K:bT15alji^K:^Ufeo 1200rpnk 5#®jfrfo&; ± 
»ftl»*U tfeiaUTV>SW^200//l©PBS^!?S3Stfeo 

fcofco ftJfi0HC*lrVtft&ftfc* 200^1©PBSt'|g®bfc«^lxlO , «/m 
l(B**fcU c:ft£Ji&PBS£T#«RU lxl0«, lxlO«/ml©|fflflaSS®^^^ii 
Ufco ^O!K«l**100/zl-ro«W»»©10BWK:M««J: 024G£>i±|^t£fl§^ 

AH !K 10ml©^U V^^.tWlSGoaiJ^^fflv^R^ilaliRtfco 
HURUfcR**KATyfe-f DtftSU SWA-OW Lfcfrgfr 

AJS©96^7 , l/-h©2^JS^?)12^JBfe50 > ul©PBS$^Ufco l?>Jgt3 
f->7';KD^<£100//liPX.feo l^Jg©-9->7";i/50yal^2?iJBOPBS{Cin^M 

^Ji©PBStSD^mi*t-sz:fc{c«fcD^>r;i/0 4^#3K^^iJUfeo |isU$©ti 
T^TC^iJCv PBST*#f^Ufe50/zl©l% li«#Jfil Vf**t) *JflA* 
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mi 




HArStt 


WT 


>16 


dM (Kmm) 


<2 


dMEA2-l(*&S0 


<2 


dMEA2-2(*&30 


<2 



«W;i^©cDNAi:UTfclU g£M(pUC18/T7(+)HVJRz ; WTK M*fflM(pHVJ-dM ; 
dMh *j<fcUfM^S(pHVJ-dMEA; dMEA)Sffl^fco M^^(30^^T(i^ 20©^ 
^^(dMEA2-143«t^dMEA2-2)^^-ro g£Mfcil6JiU:<D<ii£^Lfc;^ *OS 

CV-l«^s 65H:ri/-h T-f^o7l/- h6well) £5xlO J IBI 

H»J 4 t43V>T«^W^#e>nfeLLCMK2«S, 1x10»/id1 3 «t -5 C 

tt) tioo/zi-ro^tfeo &&\sitmimmm<D-m&. -sou io#©mm 



WO 00/09700 



PCT/JP99/04333 



14 

EM,0. 1% BSA,Rifampicin 100#g/ml, Ara C 40 //g/ml, Trypsin 0.75//g/ml£3ml 
MU m?i&m£ifz'&, ffiJBbfeo CO: 5%, Z7°CQ0kftTZ' 5 B^ig#tfeo 
S3K<D±fr£ia£$ (i*^-* : M=5 : 1) fclmlAD^ 90#gM 
CMLL «5*;£f&«i^ ZOOuKDT* K^y^iH (0.5% Amido Black 
N x^y-;i,:^:7k=45: 10:45) fcin;^ ii^«^U 
££££ !k 77-?m<Dam$&V77-?Btt<DMm*i7te'2tco 

312 





ma 


lMLtz<b(D 

mm2 






38 


22 


14 


mmmm) 


2 


4 


2 




27 


26 


60 


M^^(dMEA2-2) 


32 


38 


42 



■W;i/*©cDNA£LTfci:> &£S(pUC18/T7(+)HVJRzh M*M(pHVJ-dMK * 
ctt>*M*&S(pHVJ-(m)£ffl^;fco H^ito^tli, 2 IaI©||^^(dMEA2- 

i* ct dMEA2-2) ttt o mimmm<DmmmM*ft o & * © t f? t> & * o & * © 

> LfcLLCMK2«l x 10'<@ fc*tt SH*fi6$nfe ^-f ;!/*©&£* UTl^o tt& 
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■WK*ffofe*0t:o^TH:2Iel©^tt*ffofc (HR1&^2) • -fe>^ 
.Hasans, J.Gen.Virol. 78:2813-2820, 1997), M&fcS»tCg|bTfciu ®£.m<DZ 

»JH (07 ; WIl*J:WfT2) lzj$^TBl&Ltz®£m(D7'5>-? iztt^WZfrk: 

fee 

^ait36»«««T7?figE*nfe (08) o 
[nmmi] ^ficis^-^o^i 
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T*T-*>^£Ufco :T7-**7&fi&Lfc6ft:7l/--h4, =&^lml©PBST—|l]^ 

40tefc#ffibfcffiM ; E; *P-^tttt£200/zimJlU 37 0 C©C(W 
^-^-rt7?45^lffl«abfeo lmlOPBST-HIal»U 100{gK#|fi!Lfc 

FITC^Jrtv^XIgGm^ (nXfWtfft) &200/HMJ1U Htt£45#lilft& 
btzo lmKDPBSTHlHl^^s #ftlml4)PBS£S/l U i^WiTt'l)?. 

Hg^vhTy MgGm^ (ICN Biomedicals*!) ^©^^ff^ofe^ 

> *"-f £ tt^-e Ji&fe £ n S *^ taM^ J V D - ^;Hn;^T* £ ft * *> 
W±©iKm^ £ Milted £ £ fci*il u -fe > y -f £ ^ ;i/XjH£? (3 * #t 

^ilLTWSI^lU M®eH(i^O^T*»hLTJllia©^ffiiJ^e>F, HN£ 
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zm&m (Nfigff) -C&ZZt*®WLt?Z» If#iS2 83«©RNAo 

4. RNA###tt3! (-) «8NA«>-r;^E6*T?*5Cli:*«fai:-rs^ 3»#S1 
H3«©RNAo 

5. RNA3&«-b>^<7>r;u^fi*-es MaeRSn-K-rSJtfe^tf^Sfctt^ 
fSfcSftT^Sifc&ftafcl-*. m&m 1 IB«©RNAo 

6. *#tt»fc^£^trc:*:*tt»i:«s SM&@l~5©Hfftfrfc§B«©RN 
Ao 

7. »^1^6.0V^"fliA»t:E«©IUfAftM"r4s MASSS^U^o^MS 
<fc »3 ^RNASSiJ©JHBjiafc:fiiit- 5 SiSfflfl§o 

8. g#m~6©V^*x*fc:ia«©RNA&, K«grt*fel±«liBrtTfteWSCl 
£©"C S £$§SDNA£^&DNA„ 

9. at#m~6©^1*nfrt;:fBii©RNA^ J*K££*fcV^;i/;*«3itt*:& 

1 0 . a)sf 1 - 6 ©^-rft#£§BfJ©RNAfc L < tti£RNA©cRNA N g; fcfcfcg[RN 
A* L<tt»cENA*^«U'5Si-y K RV 

h 
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1 1 . a )CDJL- y h &m$m.5 &tz\Z 6 tiaa©ENA* b < (i^RNA^cRNA, S fe 
ligERNAfc b < ttgcRNA*££lifcb"5 £ » K &t>* 

b)v>-L- y h&*>y<( e7^;i/^oNp, p/c, Lgsfco-t^-^ *fctt8iw 

b? 5^-- * h 
T*&5^ ait^Jjil 0S3«©*y ho 
1 2. 

a) Sf$g 1 ~ 6 0V^ftfrfct3«©HNAfc b < ttKRHACDcRNAx JfeWAfe b < 

b) ^RNA-fe b < imcMk<Dumiz>mtmmm, trzitmmmm^^mLo s 

1 3 . a)W- y h &m&m 5 * fctt 6 tCiafsCRNAfc b < l±a£RNAcE>cRNAs ^ tz 
fct^RNAfc b < ttttcENA*^* b-5 So. - y K 

b)©JL=y £-f;i/20NP, P/C, LM£i®c£>-f^T> SfefctSESaH 

#*^J56b-5S^v h 

14. »*«7fclB«©«BJB**t MttUMfefcMU S««t5i)iS 
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1/9 




PUC18/T7(+)HVJRz 
18154 bp 
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_E _ I , S . , .EcoRV, . 

TAAGAAAA/jC TTJAGGGTGAA AjGAAATTTCA CCTAACACGG CGO ATGGCA j GATATt TAT/ 1 60 



GATTCCCTAA GTTCTCATAT GAGGATAACG GTACTGTGGA GCCCCTGCCT CTGAGAACTl i 120 

GTCCGGATAA GAAAGCCATC CCCCACATCA GGATTGTCAA GGTAGGAGTC CCTCCTAAAI ', 180 

MGGAGTGAG ATACCTAGAT TTATTGCTCT TGGGTTTCTT TGAGACACCG AAACAAACA) , 240 

CCAATCTAGG GAGCGTATCT GACTTGACAG AGCCGACCAG CTACTCAATA TGCGGCTCC* 300 
GGTCGTTACC CATAGGTGTG GCCAAATACT ACGGGACTGA TCAGGAACTC TTAAAGGj 




^AdCG AJg rAGAATT|f C, GTGAGGAGGA CTGTTCGAGC AGGAGAGATG ATCGTATAOf 420 
rGGTGGATTC GATTGGTGCT[CCACTCCTAC CATG^ TC Ag^ CAGGCTGAGA CAGGGAATGi 480 



[AJTTAATGC AAACAAGGTC GCACTAGCTC CCCAATGCCT CCCTGTGGAC AAGGACATAV , 540 
5ACTCAGAGT GGTGTTTGTC AATGGGACAT CTCTAGGGGC AATCACCATA GCCAAGATCC 600 
CAAAGACCCT TGCAGACGT GCA7TGCCCA ACTCTATATC CGTTAATTTA CTGGTGACAC 
rCAAGACCGG GATCTCCACA GAACAAAAGG GGGTACTCCC AGTACTTGAT GATCAAGGGd 
AGAAAAAGCT CAATTTTATG GTGCACCTCG GGTTGATCAG GAGAAAGGTC GGGAAGATA 
fcCTCTGTTGA GTACTGCAAG AGCAAGATTG AGAGAATGCG GCTGATTTTC TCACTTGGG" 
TAATCGGCGG TATAAGCTTC CATGTTCAGG TTATTGGGAC ACTATCTAAG ACATTCATG/t 
GTCAGCTCGC ATGGAAGAGG GCAGTCTGCT TCCCATTAAT GGATGTGAAT CCCCATATG), 
fcCATGGTGAT TTGGGCGGCA TCTGTAGAAA TCACAGGCGT CGATGCGGTG TTCCAACCG< i 
CCATCCCTCG TGATTTCCGC TACTACCCTA ATGTTGTGGC TAAGAACATC GGAAGGATG, 



360 



660 
720 
780 
840 
900 
960 
1020 



Anal I 

GAAAGCTGTA AktGTGCAdC CATCAGAGAC CTGCGACAAT GCCCCAAGCA GACACCACCT 1140 

r t i a E , s 



GGCAGTCGGA GCCACCGGGT CACTCCTTGT CTTAAV fTAAG AAAA^ CTl |AGGGATAAA^ 1198 
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HN 




V— U-1 H-2 



Stu\ XcrrA 

-It 1 — 



ft* 



SttA XcnA CcoRV 

4-1 J 



/tpaU fcoRV ApaU 



PCRS«J 



SttA Xem\ 
Miifi^*»S! (dM) 



1 



EAU l/ii— 



f coRV *paLI 



Milfc^**M(dMEA) 



WT**E5n CAG GAA CTC TTA AAG GCc"7gCACC GAT CTC 371 

dWa»K9l AA 

*T7 5 y BE^J Gin Glu Leu Leu Lys Ala Cys Thr Asp Leu 110 
d"TSy«E5a Ter 



E 

EA'J>*- 



fcoRV 



ApsU 



GGC 



jAT ATC 



CCG 7TA TAG 



TAT AGA .TTC CCT AAG TTC TCA TAG TAG AT 



] TGC AC 



ATA TCT AAG GGA TTC AAG AGT ATC ATC TAT ACG TG i CCG T 



I GGC A 
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BamHI 
Clal 



EcoRt 




PUC18/T7(+)HVJRz 



Clal«JBff 



BamHI 
Clal 
.EcoRI 




ApaU 




ApaU 



PHSG396 
ClaHiOBfr 



EcoRt 



EcoRI 
Clal 



pHSQ396 



BamHI 
pHSG-M-CC 



ApaU WBJr 



EcoRI. BamHI ^JBJt 



BamHI 



ApaU 



^jj, EcoRI. BatiHIttRi 





EcoRV 



pHSG396-dA 



EcoRI 

pHSG-dA-M-BE 
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SEQUENCE LISTING 

<110> DNAVEC Research Inc. 

<120> RNA virus vector with contact- infiltration capability 

<130> D3-002PCT 

<140> 
<141> 

<150> JP 1998-227398 
<151> 1998-08-11 

<160> 4 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :EcoRV-ApaLl 
linker 

<400> 1 

ggcgatatct atagattccc taagttctca tagtagatgt gcaccggca 49 

<210> 2 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :EcoRV-ApaLl 
linker 
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<400> 2 

tgccggtgca catctactat gagaacttag ggaatctata gatatcgcc 

<210> 3 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: A primer used 
for generating a stop codon within M gene of SeV 

<400> 3 

ttaaaggcct aaaccgatct cagaattacg 

<210> 4 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenced primer used 
for generating a stop codon within M gene of SeV 

<400> 4 

tatcattccc tgtctcagcc tgcc 
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